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Executive Summary 
 Transit-oriented development (TOD) in Chapel Hill presents an opportunity for the Town to 
capitalize on the future investment in transit improvements to the North-South Corridor. Chapel Hill 
Transit is currently completing a study of transit improvement alternatives for the Corridor, which runs 
from Southern Village north to Eubanks Road, following 15-501, Columbia Street, and Martin Luther 
King Jr. Boulevard. As one of the most heavily traveled corridors in the Town, and one of the most 
quickly developing, projected demand for transit service in the corridor is likely to require significant 
investment in the next 15-20 years. One alternative for improvements to the corridor is to implement a 
bus rapid transit (BRT) system, creating dedicated transit stations for a bus route running in dedicated 
lanes. The locally-preferred alternative for Chapel Hill may involve some or all of the traditional 
characteristics of BRT. This study assumes that the creation of a BRT system is approved using currently 
proposed station locations. 
 Investment in BRT, although less studied than light rail or other transit alternatives, is likely to 
spur further development in the North-South Corridor. In order to properly control and capitalize on 
that development, the Town of Chapel Hill must consider implementation of transit-oriented 
development zoning policies. TOD is intended to create dense, walkable, and mixed-use districts that are 
supportive of and connected to public transit. This produces both the effect of increasing transit use and 
encouraging development of the land surrounding transit stations. TOD has additional public benefits of 
creating a health-promoting environment that encourages physical activity and social interaction. 
In order to project the impacts of that development in the North-South Corridor, this study was 
undertaken with the support of the Town of Chapel Hill and Chapel Hill Transit to demonstrate the 
potential effects of multiple TOD zoning scenarios. These scenarios were modeled around five proposed 
station locations, from Franklin Street to Weaver Dairy Road. The outputs of this analysis are potential 
increases in capacity for development (in square feet of built space), the value of that development, and 
the Town’s additional tax revenues. 
 This study demonstrated that significant development potential exists in the North-South 
Corridor under every scenario studied. Tax revenues to the Town, upon full development of TOD in 20 
years and under a conservative estimation, are likely to fall between $20 to $25 million. Research and 
practice concerning the implementation of BRT systems and their impacts on development in the United 
States is limited, especially for communities comparable to Chapel Hill. 
Ensuring the successful development of TOD districts will require careful planning and 
collaboration with partner organizations. While there is great potential for future development 
demonstrated by this study, the implementation of TOD must consider lessons learned from other 
communities to maximize that potential. Involvement of local partners such as community development 
corporations, establishing strong design guidelines, creating reasonable parking requirements (or 
parking maximums), and ensuring the inclusion of affordable housing are important considerations for 
planners as they undertake the development of TOD districts.  
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Project Purpose and Description 
The purpose of this project is to study the impacts of implementing transit-oriented 
development zoning at proposed station areas for a future bus rapid transit (BRT) route along the North-
South Corridor in Chapel Hill. The results of the study will help to inform planning efforts in the North-
South Corridor by modeling multiple transit-oriented development (TOD) scenarios. The objectives of 
the proposed study are three-fold:  
1) To analyze the development potential of select BRT station areas assuming the preservation 
of current zoning. 
2) To propose potential TOD zoning districts for select station areas based on review of current 
research and practice. 
3) To model development scenarios to demonstrate potential impacts of rezoning station 
areas for transit oriented development.  
In order to adequately promote development and increase property values along the BRT 
corridor, establishing supportive public policy will be critical for the Town of Chapel Hill. Existing zoning 
in Chapel Hill is not likely to promote the density and mix of uses that would support and capitalize on 
the implementation of a BRT system. This project attempts to contribute to the development of 
potential TOD zoning districts within the North-South Corridor that would promote economic 
development. This report is intended to inform the Town of Chapel Hill’s Planning Department, Town 
Council, and the public, and is not intended to specifically contribute to the research literature in transit 
planning and TOD. However, the development of the proposed TOD models are based as much as 
possible in current literature and practice.  
Background 
Defining Transit-Oriented Development 
The task of defining transit-oriented development is not a simple one. Definitions vary 
considerably between agencies, and these definitions have varied over time. Early TODs failed to truly 
integrate transit with surrounding land uses, and are now referred to as transit-adjacent developments 
(TAD) (Dittmar, 2004). While TADs typically promoted higher densities, there is little consideration given 
to site design or station access, and they ultimately lacked a connection between development and 
transit. That connection is not simple to achieve, however. Some examples of recent TOD development 
have been called transit adjacent rather than transit oriented by experts in the field, leading to a greater 
desire to define TOD more clearly (Cervero et al., 2004). The context-specific nature of TOD makes this 
difficult, but a few features have risen to the top as accepted components of TOD. 
In Connecticut, TOD is legally defined as “the development of residential, commercial and 
employment centers within one-half mile or walking distance of public transportation facilities, including 
rail and bus rapid transit and services, that meet transit supportive standards for land uses, built 
environment densities and walkable environments, in order to facilitate and encourage the use of those 
services” (Shinkle, 2012). In Florida, the definition looks somewhat different: “a mixed-use development, 
consisting of at least fifty percent multifamily residential housing and at least thirty percent commercial 
or retail facilities, on a single contiguous site, all or part of which is located within one-quarter mile of a 
multimodal transit center, with at least ten million dollars in capital expenditures for new construction 
or conversion of existing structures” (Shinkle, 2012). Michigan’s legal definition of TOD describes it only 
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as “infrastructure improvements that are located within one-half mile of a transit station or transit-
oriented facility that promotes transit ridership or passenger rail use” (Shinkle, 2012). These definitions 
vary widely across their focus on the pedestrian environment, the inclusion of land use mix 
requirements, the size of the area, and even requirements of minimum investment. 
In an effort to provide a more concrete and universal framework for TOD than the disparate 
legal definitions of states, municipalities, and transit agencies, the Center for Transit-Oriented 
Development (CTOD) has advanced a definition of TOD. According to CTOD, TOD is “a type of 
community development that includes a mixture of housing, office, retail, and/or other commercial 
development and amenities integrated into a walkable neighborhood and located within a half-mile of 
quality public transportation” (Center for Transit-Oriented Development, 2014). A few key 
characteristics are true of any TOD: 1) there is a mix of uses that locates residences near employment 
locations, services, and amenities, 2) public transportation is centrally featured and accessible from the 
entire area 3) design elements promote pedestrian activity/walkability, and 4) the area typically features 
a higher density than surrounding development to encourage the use of the transit system (Belzer et al., 
2006; Freilich, 1999). These characteristics have come to be accepted by many as the core elements of 
TOD, but there is likely still debate to be had about whether current and future TOD projects will meet 
these criteria. 
While the CTOD uses a half-mile as the maximum distance from transit to define TOD, and it is 
generally accepted as the standard practice, there is some dispute about what distance is appropriate 
for TOD implementation. The half-mile standard has become accepted primarily because it corresponds 
to the distance someone can walk in 10 minutes, at a speed of 3 miles per hour (Guerra, Cervero, & 
Tischler, 2012). In a study of 832 heavy rail (HRT), 589 light rail (LRT), and 36 bus rapid transit stations, 
Guerra et al. found very little impact of distance from transit on predicting ridership (2012). However, 
when predicting ridership based on the proximity of jobs and population, they found that “a quarter-
mile radius best predicts ridership as a function of jobs, while the half-mile radius works best for 
population” (Guerra, Cervero, & Tischler, 2012). The study notes that “this is far from definitive and 
researchers should continue to test the appropriate boundaries when possible,” but it does point to a 
potentially useful concept for municipalities seeking to implement TOD (Guerra, Cervero, & Tischler, 
2012). The authors do not go so far as to suggest that these results should inform specific approaches to 
planning for TOD, but their results do raise an important consideration for transit station planning in 
areas planned for significant redevelopment. If planners are able to use TOD planning to design (or 
redesign) the land use of a station area, there may be a benefit to concentrating job-creating uses such 
as office and commercial in the quarter-mile “core” of the station area, and promoting higher levels of 
residential use within the quarter- to half-mile band on the perimeter. Of course, a mix of uses 
throughout the area is critical to creating true transit-oriented development, and the results of this one 
paper are not enough to generalize to all TOD planning efforts, but they highlight areas for additional 
consideration. 
For many areas, transit is implemented around existing development without great, or 
immediate, opportunity for redevelopment. In these cases, transit stops have existing identities or 
types, and there is less potential for TOD implementation to have an effect. In other cases, transit is 
implemented in areas that allow for prospective implementation of TOD zoning, which allows for a 
strategic planning process, often with public involvement, to shape the land use of station areas and 
guide investment around the transit improvement (Rodriguez, 2015). For these systems, the station type 
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is able to be established through that planning process, rather than determined by existing 
development. The CTOD has defined several “TOD Place Types” in their station area planning guide: 
Regional Center, Urban Center, Suburban Center, Transit Town Center, Urban Neighborhood, Transit 
Neighborhood, and Special Use/Employment District (Center for Transit-Oriented Development, 2008). 
Each of these place types has specific characteristics, such as a predominance of certain land uses, the 
frequency of transit service, density, and types of retail and employment available (Center for Transit-
Oriented Development, 2008). Using these place types as a starting framework, planners implementing 
prospective TOD can design station areas to meet the needs and vision of their community. 
Role of Transit in Land Development 
As the number of public transit trips taken in the United States continues to rise each year, and 
demand for housing within walking distance of transit is projected to grow from 6 million households in 
2000 to 16 million in 2030, municipalities across the country have begun to promote increased transit 
service to meet this demand (American Public Transit Association, 2014; Belzer et al., 2006). Public 
transit has served an important role in providing access to employment for many years. As the form of 
cities has shifted away from a concentration of employment in the central business district, sprawl and 
suburbanization have created new and dispersed employment centers (Belzer et al., 2011). 
This movement of jobs away from the cores of cities has required that public transit serve a 
larger land area and greater number of destinations. However, the access provided by transit also helps 
to shape the growth and location of employment centers. Policies such as transit-oriented development 
(TOD) have increasingly been implemented in order to both serve existing employment corridors and 
promote density around transit corridors to diminish the effects of sprawl (Belzer et al., 2011). However, 
transit does not attract all forms of employment equally. Even across transit corridors, the density of 
development affects the type of employment attracted. “Knowledge-based industries compose 45 
percent of jobs in transit zones with very high employment density, compared to only 15 percent in very 
low density transit areas” (Belzer et al., 2011). 
Research literature also demonstrates that transit service produces higher land values in the 
surrounding area, in particular when combined with supportive public policy and when transit provides 
an alternative for highly congested traffic (Fogarty, Eaton, Belzer, & Ohland, 2008). A report by the 
National Conference of State Legislatures cites the development of 10,000 housing units and 5.4 million 
square feet of office and retail space within two blocks of a streetcar line within ten years of its 
completion, totaling an investment of $3.5 billion (Shinkle, 2012). In many areas, the supportive policies 
that allow for this kind of development take the form of transit-oriented development. Because 
consumers are expressing greater preference for higher density and mixed use, urban style housing with 
access to transit, implementation of quality TOD zoning around a strong transit system will help to 
promote development that will meet that demand, that will generate higher tax revenues for local 
governments (Fogarty et al., 2008). 
In 2008, the Center for Transit Oriented Development summarized the existing literature on the 
impacts of transit on the value of nearby property, and found varying results. On the whole, their report 
found that the majority of studies showed some increase in property values within a certain distance of 
transit, but there was great variability in the premium reported, as well as in the distance to transit that 
was studied. A few studies also demonstrated no premium or a negative impact on property value 
(Fogarty, Eaton, Belzer, & Ohland, 2008). Premiums on property value were studied in areas as small as 
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100 feet from the station to as large as a half mile from the station, and the premiums found ranged 
from 1% to 167% (Fogarty, Eaton, Belzer, & Ohland, 2008). Additionally, the majority of these studies 
focused on light rail or commuter rail systems, and predominantly in large cities with well-established 
transit networks.  There is certainly reason for hesitation when using these outcomes to predict another 
municipality’s potential premium, especially for a BRT system. 
Of the studies summarized in CTOD’s report, three studied a half-mile area, and five studied a 
quarter mile area, with the remaining studies focusing on areas of 100 to 1,000 feet from stations. Of 
these studies within a quarter- and half-mile radius, all studied light rail or rapid transit, and none 
studied the impacts of BRT. Available studies on BRT’s property value premium have primarily been 
conducted in Bogotá, Colombia. Across five studies performed in Bogotá, four found a premium to 
property values related to proximity to the BRT system, including a range of 6.8% - 9.3% for residential 
properties for every five minutes walking time closer to a BRT station, and between 15% and 20% for 
properties near BRT relative to control areas (Rodriguez & Mojica, 2008; Rodriguez & Mojica, 2009; 
Munoz-Raskin, 2010, Rodriguez & Targa, 2004; Perdomo et al., 2007; Cervero & Duncan, 2002). The 
applicability of these studies to Chapel Hill is limited due to the dramatic differences in size, 
demographics, and culture between Chapel Hill and Bogotá, but there is certainly promise that BRT can 
be an effective tool for increasing property values in the surrounding area. 
Robert Cervero and his colleagues outlined three factors that impact the potential premiums of 
TOD on property values; 1) good economy and healthy real estate conditions, 2) supportive public 
policy, and 3) traffic congestion (2004). Considering these three factors in the context of Chapel Hill, the 
case could well be made that the economy is improving quickly and the real estate market has seen an 
increase in demand, as development continues to increase across the Town. While traffic is certainly a 
concern in certain corridors, particularly along 15-501/Fordham and the NC 54 corridors, it is less of a 
concern along the Martin Luther King Jr. Boulevard corridor, where the proposed BRT will be 
implemented. However, future projections for traffic and current transit ridership in the corridor do 
indicate that there will be a continued demand for efficient and effective transit in the corridor. Finally, 
while supportive public policy is not yet in place for TOD in this corridor, there is already a basis for it in 
the Town of Chapel Hill’s zoning ordinance, which will be described in the Local Context section below. 
Based on these criteria, it could reasonably be assumed that properties within the BRT station areas will 
see at least modest increases in value. 
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Case Study – Eugene, OR 
 The case of Eugene, Oregon provides perhaps the best comparison to Chapel Hill for this 
study. The City of Eugene had an estimated population of 159,190 people in 2013, approximately 
100,000 more than Chapel Hill (U.S. Census Bureau, 2013c). However, compared to most other 
communities which have implemented BRT, Eugene is quite small and similar to Chapel Hill. Also 
similar to Chapel Hill, Eugene is home to the University of Oregon, a large public university, and is 
constrained by an urban growth boundary. Currently, both municipalities have no rail transit, 
although a LRT system is currently in the planning stages to connect Chapel Hill with its neighbor 
Durham. All in all, Eugene provides a good example for implementation of both BRT and TOD. 
Eugene completed the Emerald Express (EmX) BRT system in 2007, with routes connects 
downtown Eugene with Springfield, Oregon and extending north-south from the Springfield Station 
to the Sacred Heart Medical Center (Nelson, 2013). Along 60% of its route, the EmX system has 
dedicated bus lanes (Nelson, 2013). A recent analysis of economic impacts of the EmX system found 
that from 2004 to 2010 (three years before and three years after completion of the first route 
connecting Eugene and Springfield) employment increased by approximately 10% within a quarter 
mile of the station areas, remained stable between a quarter mile and half mile of station areas, and 
fell by approximately 5% outside of the half mile radius of station areas (Nelson, 2013). This is 
notable in particular because of the timing of this research, as the recession of 2008-2009 caused 
significant job losses in the metropolitan area, but the results of the analysis show that jobs were 
maintained and returned to areas more proximal to the BRT route.  
Nelson et al. went on to study the shift in types of employment within the BRT station areas. 
Although their findings were somewhat mixed, the analysis showed that certain employment sectors 
“appear to be attracted to BRT station areas as a whole, although especially within 0.25 miles of a 
station. These include Retail Trade, Transportation and Warehousing, Finance and Insurance, Real 
Estate and Rental & Leasing, and other services” (Nelson, 2013). They also found that while 710 jobs 
shifted into the half mile buffer of the station area, but only 12 of those jobs fell in the quarter mile 
to half mile band, indicating that jobs attracted to the BRT line were highly attracted to locate within 
close proximity (Nelson, 2013). Further, a recent report on development impacts of transit corridors 
also found that Eugene has seen an investment of $3.96 in development for every dollar invested in 
the transit system (Institute for Transportation & Development Policy, 2013). While Eugene’s return 
on their transit investment lags well behind top performers like Cleveland’s HealthLine ($114.54 of 
development per dollar spent on transit), it is comparable to the $3.74 per dollar of Portland’s MAX 
Blue Line LRT and the $3.59 per dollar of Pittsburgh’s Martin Luther King, Jr. East Busway, an even 
outperforms the Los Angeles Orange Line BRT, which has seen only $0.83 of development per dollar 
spent on transit (Institute for Transportation & Development Policy, 2013). 
The impact of TOD zoning was not directly studied as part of Nelson et al.’s analysis, but the 
implementation of TOD is part of their recommendations, and seems to be implicit in their 
demonstration of the success of the EmX BRT system. Eugene’s Transit Development Overlay Zone 
(TD), as laid out in the City Code, creates a “TD core” area with a minimum 2.0 FAR requirement, and 
a minimum 0.65 FAR requirement for areas outside of the TD core. While the code does allow 
“enhanced pedestrian spaces” and at or below grade parking within the building footprint to satisfy 
that minimum requirement, the application of these minimums demonstrates the commitment of 
the City to ensuring that certain densities are achieved in the station areas.   
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Health Benefits of TOD 
 It should be noted that the benefits of TOD extend beyond increases in ridership, transit 
revenues, and economic development. Health impacts of TOD are increasingly documented, and should 
not be ignored as a motivator for implementing robust TOD systems. Many of the health benefits of TOD 
are directly related to transit use, as research has found that users of transit walk a median of 19 
minutes for transit-related activities, and 29% of transit users meet or exceed the recommendation of 
30 or more minutes of daily physical activity just as part of their walking to and from transit (Besser & 
Dannenberg, 2005). Many transit trips begin and end with walking trips, but it is certainly the case in 
many transit systems that passengers may drive to transit and only have to walk a short distance from 
their car to access transit. The supportive land uses and pedestrian or bicycle improvements that are 
central to TOD are likely to encourage more users of transit to walk to and from transit. 
 A study of the impacts of the LRT system in Charlotte, NC found that use of the LRT was 
correlated with a decrease in body mass index (BMI) and a decrease in the odds of becoming obese, 
while controlling for characteristics such as race, education, employment, and existing neighborhood 
conditions (MacDonald, Stokes, Cohen, Kofner, & Ridgeway, 2010). Two recent reviews of the research 
literature have focused on the physical activity impacts of urban design and land use policies, and found 
that density, mix of uses, connected sidewalks, and safety and aesthetic improvements were related to 
significant increases in physical activity (Guide to Community Preventive Services, 2004; Saelens & 
Handy, 2008). Local planners implementing TOD zoning and design guidelines should work to create not 
only the density desired to support new development, but also the improvements to pedestrian 
infrastructure, traffic calming measures, aesthetic improvements, and mix of uses that will encourage an 
active and vibrant district. If successfully implemented, residents, employees, and users of transit are 
likely to see the health benefits of increased physical activity. 
 While there are concerns over whether these built environment and transit improvements are 
changing the behavior of sedentary individuals, or simply attracting previously active individuals to 
locate in these areas, there is growing evidence that the environment impacts physical activity of local 
residents. However, there is also evidence that the investment in transit and TOD in many communities 
has sparked gentrification as property values around transit rise (Kahn, 2007). As low income individuals 
are priced out of station areas, they lose access to the many benefits provided by a mixed-use 
pedestrian-friendly environment. In Saint Paul, Minnesota, a health impact assessment of the proposed 
TOD policies for their Central Corridor LRT ultimately resulted in five policy recommendations “to ensure 
equity and the maximization of positive healthy outcomes,” three of which specifically promoted the 
development of affordable housing through inclusionary zoning, density bonuses, and writing a 
commitment to housing diversity in the zoning ordinance (Malekafzali, & Bergstrom, 2011). If the health 
and economic benefits of TOD are to be shared by low- and high-income populations alike, these types 
of policies will be critical to incorporate in local TOD plans. 
The health benefits of TOD, especially for a BRT corridor, extend to air quality improvements as 
well. Increasing ridership of transit shifts private vehicles off the road, decreasing vehicle miles traveled 
(VMT) and ultimately lowering emissions (Miknaitis, Cooper, Young, & Benedict, 2010). In “location 
efficient” neighborhoods with high transit accessibility, such as in a central city or a densely developed 
TOD district, a household is able to reduce its greenhouse gas emissions by 43%, and the growth in VMT-
related emissions can be reduced if growth in a region is kept compact and efficient (Miknaitis, Cooper, 
Young, & Benedict, 2010). Compared to light rail, diesel bus, and personal vehicles, BRT systems produce 
lower CO2 emissions per passenger mile, whether using 40-foot or 60-foot buses running on compressed 
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natural gas or hybrid diesel fuel systems (Vincent & Jerram, 2006). These reductions in emissions benefit 
not only the local community’s air quality but also the global effort to reduce climate change. 
Local Context 
Chapel Hill’s location within the Research Triangle region and the presence of the University of 
North Carolina provides a large number of students and a greater concentration of “knowledge-based” 
employment. The Town of Chapel Hill is home to approximately 59,635 individuals as of 2013, according 
to the United States Census Bureau, and the University of North Carolina had a total student enrollment 
of 29,127 students in 2013 (U.S. Census Bureau, 2013b; University of North Carolina, 2013). In 2011, 
Chapel Hill was home to 45,278 jobs, 44.4% of which are categorized as Educational Services and 24.1% 
of which are categorized as Health Care and Social Assistance (U.S. Census Bureau, 2013a). Additionally, 
approximately one third of workers in Chapel Hill have a bachelor’s degree or other advanced degree 
(U.S. Census Bureau, 2013a). These two employment sectors and the high education of the Town’s 
workforce reflect the high proportion of those “knowledge-based” industries that increasingly locate 
near and demand transit access.  
In order to determine a locally preferred alternative for increasing transit service along one of 
the Town’s major arterials, the Town of Chapel Hill has recently undertaken the North-South Corridor 
Study (NSCS), led by Chapel Hill Transit (CHT) in conjunction with project consultant URS. The study aims 
to evaluate transit alternatives for the study corridor, which runs approximately 7.3 miles along Martin 
Luther King, Jr. Boulevard, South Columbia Street, and US 15-501 South. The study is intended to 
provide a transit solution that will meet increasing traffic demand in the corridor, as well as increasing 
ridership, connectivity, and mobility across key locations throughout the corridor (Chapel Hill Transit 
Partners, 2014). While the NSCS will provide an extensive process for evaluating transit alternatives and 
developing a locally-preferred option, the study is not designed to predict impacts of transit 
improvements on surrounding land uses or economic development in the corridor. 
A survey of transit agencies conducted by the Transit Cooperative Research Program revealed 
that for providers of transit, increasing ridership, promoting economic development, raising revenues, 
and increasing livability were the primary goals of implementing TOD (Cervero et al., 2004). In Chapel 
Hill, the transit system became entirely fare-free in January 2002, at which point ridership increased 
significantly, rising 36% on weekdays and 131% on weekends from 2001 to 2005 (Town of Chapel Hill, 
2007). For a system with no fares and consistently high ridership (due in large part to the Town’s large 
student population), TOD may serve to further increase ridership, but is likely to serve more as a means 
for economic development. 
As the population in Chapel Hill continues to grow, and the locally preferred alternative from the 
NSCS is implemented in the corridor, that investment in transit is likely to impact land use in a few key 
ways. Polzin describes these impacts as falling into three categories: 1) accessibility improvements, 2) 
complementary policies, and 3) momentum and promotion (Polzin, 1999). Improvements in transit 
should create accessibility improvements within the corridor that will spur development, and that 
development may generate further momentum within the corridor. Critical to the management of how 
that development occurs, though, are the complementary policies that Polzin describes. Without 
adequate planning and public policy to shape growth within the corridor, using the proposed transit 
improvements as a centerpiece, Chapel Hill is likely to limit the opportunity for economic development 
that this transit investment provides. 
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Because research related to TOD around bus systems is limited compared to rail corridor TOD, 
there are limited examples from which to draw in support of the success of TOD for bus corridors 
(Cervero et al., 2004). Studies of bus TOD across San Diego, Portland, and Washington County, Oregon 
have shown residential density thresholds for TOD in bus corridors to be consistently lower than for light 
rail corridors, potentially providing more comparable data (Cervero et al., 2004). However, each of these 
municipalities is significantly larger than Chapel Hill, and caution should still be taken in making direct 
comparisons. Because of the suburban character of much of the study corridor, the typical urban 
archetype for BRT and for TOD will be difficult to compare to Chapel Hill, and primary data collection 
and modeling will need to be done to forecast the impacts of TOD. However, this may serve as an 
advantage for the success of bus TOD compared to pursuing a light rail option, since Chapel Hill 
residents are likely to resist the high densities that would be required to support light rail, but may be 
amenable to the moderate densities needed to support BRT (Currie, 2006). 
Each state or municipality implementing TOD must create their own definition that fits their 
local context. In Chapel Hill, the Town’s zoning ordinance outlines a definition of TOD as encouraging “a 
mixture of residential, commercial, and employment opportunities within identified light rail station or 
other high capacity transit areas” and “a safe and pleasant pedestrian and bicycle environment near 
transit stations by encouraging an intensive area of shops and activities, by encouraging amenities such 
as benches, kiosks, and outdoor cafes, and by limiting conflicts between vehicles and pedestrians and 
bicycles” (Chapel Hill Municipal Code, 2009). The ordinance goes on to define the area within a quarter 
mile of a transit station as the “transit oriented development core (TOD-C),” and the area between one 
quarter and one half mile from a transit station as “transit oriented development perimeter (TOD-P).” 
Not only does Chapel Hill’s ordinance allow for TOD districts to promote higher densities and a mix of 
uses that are supportive to transit, specifically excluding uses deemed not supportive to transit, it also 
allows for the Town to set minimum density levels in the district. However, there have not yet been any 
TOD districts implemented in the Town, and no specific densities, development standards, or allowable 
uses have been established. For this analysis, the model for TOD-C and TOD-P districts established by 
the Town has been applied to proposed BRT stations, with proposed densities assigned to those districts 
in three scenarios. 
Land Development Analysis  
Study Area 
The study area for this analysis focuses on a half-mile buffer surrounding five proposed station 
locations from the North-South Corridor Study. These station locations were chosen from all proposed 
locations based on their relative potential for economic development, in consultation with David Bonk, 
Director of Long Range and Transportation Planning for the Town of Chapel Hill. Parcels making up the 
main campus of the University of North Carolina at Chapel Hill, local elementary and middle schools, and 
the proposed Carolina North development were removed from the analysis. The study area is shown in 
Appendix A. A profile of the study area is below, in Table 1. A total of 1,801 acres were studied, with a 
current cumulative floor-area ratio (FAR) of 0.20. Data for this study were taken from the Town of 
Chapel Hill’s GIS database, and supplemented by data from Orange County. 
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Table 1. Study Area Profile 
Methods 
Statistical Estimation of Current Development Levels 
The analysis of economic development potential was completed based on a comparison of the 
current floor-area ratio of each parcel in the study area to the maximum FAR allowed under the parcels’ 
current zoning. In order to calculate current FAR, both the size of the parcel and total built square 
footage for each parcel are required. Unfortunately, the Town of Chapel Hill does not actively maintain a 
database of built square footage, but an incomplete dataset of buildings’ “finished area” was available 
from Orange County. In order to arrive at an approximation of built square footage, a regression analysis 
was performed to predict “finished area,” the best available equivalent for built square footage.  
  In order to perform the required analysis, ArcGIS was used to join parcel, building, and zoning 
layers together into a single data set. A significant amount of data cleaning and reasonableness checking 
was required to ensure that the data was satisfactory. Parcels which were part of a single development, 
but had been subdivided (e.g., into office or residential condominium units) were merged in order to 
reflect the true square footage and FAR of the development. Zoning data was spatially joined to parcel 
data, which required corrections to ensure that parcels falling within multiple zoning districts were 
correctly attributed to the proper zoning type. Multiple buildings on individuals parcels were also 
merged together to provide a total building footprint and finished area from which to build the 
regression model. Finally, checks were made to ensure that the baseline data was reasonable, including 
eliminating finished area data from parcels where the current built FAR exceeds the maximum FAR 
allowable by zoning, and where finished area is less than the building’s impervious surface footprint. 
These conditions should be “impossible,” since the maximum FAR is strictly enforced by the zoning 
ordinance, and finished area should not be significantly less than the building’s impervious footprint.  
Once the parcel, zoning, and building data were joined and adequately cleaned, regression 
models to predict buildings’ finished area were tested using building value, land value, maximum FAR, 
size of parcel, and building footprint, as well as squared terms for building footprint, parcel acreage, and 
maximum FAR. Only residential, office & institutional, and town center zoning types had sufficient 
sample sizes to create separate models according to type of zoning, requiring that parcels zoned for 
mixed use and other commercial zoning be combined in order to produce an acceptable model. 
Independent regression models were produced for parcels zoned R-1, R-2, and R-3. Parcels 
zoned at any level of TC (town center) were combined into a universal TC model. Parcels with residential 
zoning of R-4, R-5, and R-6 were also combined to reach sufficient sample size. Finally, in order to 
estimate finished area for “other” zoning types that fell outside of these categories, a combined single 
Station Area Total Land Area 
(acres) 
Developable 
Acreage 
Total Built Space 
(Square Feet) 
Cumulative 
FAR 
Weaver Dairy Road 475.47 428.25 5,127,792 0.25 
Homestead-Northridge 394.56 376.53 1,938,863 0.11 
Estes Drive 212.28 354.51 819,234 0.09 
Hillsborough Street 416.70 212.28 3,659,554 0.20 
Downtown 302.44 187.72 4,264,214 0.32 
Total 1,801.46 1,559.29 15,809,655 0.20 
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model was developed using dummy variables to control for zoning types which had separate models. In 
order to improve the fit of the model, parcels with acreages and building values exceeding three 
standard deviations of the mean were removed prior to the creation of the final model. The Stata 
output for each of the final regression models is presented in Appendix B. 
Zoning Scenarios 
 In order to model the effects of implementing TOD zoning around these five BRT stations, 
specific scenarios were created. These scenarios were developed with consultation from a team of 
current development planners at the Town of Chapel Hill. The scenarios created are simplified zoning 
districts reflecting only a proposed change in FAR to allow for greater density in the station areas. Three 
scenarios were created to demonstrate the potential of increasing density at multiple levels. 
 For all zoning scenarios, any properties falling within a designated historic district were excluded 
from potential upzoning. An attempt was made to preserve existing neighborhoods by maintaining 
current zoning of neighborhood “cores,” only allowing upzoning of parcels near the edge of 
neighborhoods and along main streets. This was an attempt to reflect the Town Council’s commitment 
to protecting and preserving neighborhoods, while accounting for the economics of future development 
in an area with such a limited supply of undeveloped land.  
 Scenario One was designed to demonstrate what would be possible if the Town did not create a 
new zoning designation for TOD, but instead selected an existing designation that provided the most 
similar characteristics available. The Town’s Zoning Ordinance includes Mixed Use-Village (MU-V) 
districts at three density levels which relate to the class of street which defines the district – arterial, 
collector, and local. The MU-V zoning permits vertical and horizontal mixed use, and encourages 
pedestrian connectivity between land uses, as well as specifically requiring the provision of a bus stop at 
a mixed use development. Because of the similarities between this zoning district and a transit-oriented 
development zoning district, it was selected for modeling as a potential scenario. The MU-V districts 
were applied to the study area using a quarter-mile buffer around the station location to designate as 
MU-V Arterial, with the “outer ring” past that quarter mile extending to a half mile designated as MU-V 
Collector, mimicking the TOD-C and TOD-P guidelines in the Town’s zoning ordinance. 
 Scenarios Two and Three were designed to reflect a relatively low and high density TOD zoning 
plan, respectively. With consultation from current development planners at the Town of Chapel Hill, 
each station was given a designation intended to describe the primary character of that area, accounting 
for current and future uses. The Downtown station was broken into two distinct districts – Town Center 
and Downtown. The Town Center district includes all parcels currently zoned as “Town Center” under 
current zoning, as these are the highest density zoning districts under the current ordinance. The 
Downtown district includes all other parcels within the half-mile buffer of the Downton station. As with 
Scenario One, these zoning districts were also distinguished by their proximity to the station, with 
parcels falling within a quarter mile of the station being designated as “Core” parcels, and parcels falling 
between a quarter and half mile of the station being designated as “Perimeter” parcels. Tables 2 and 3 
show these station area types and the corresponding FARs assigned to those types for both the TOD Low 
and TOD High scenarios (Scenarios Two and Three).  
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Table 2. Station Area District Designations                                Table 3. Transit Oriented Development Zoning Districts – FAR Values 
 
 
 The FAR values for the proposed TOD zoning districts were arrived at through study of existing 
TOD zoning guidelines in other municipalities, which are described above as Case Studies, as well as 
through conversations with planners at the Town and study of current zoning regulations to ensure as 
much consistency as possible with the character of Chapel Hill, while allowing for future development. 
Maps displaying the proposed zoning districts for all three scenarios can be found in Appendix A. 
Land Development Analysis 
 Once the final finished area for all remaining parcels was imputed using the regression models 
described above, the dataset was once again cleaned to prevent “impossible” values. In cases where a 
parcel’s imputed finished area fell below the building footprint, or for which a negative finished area 
was imputed, the combined model was used to reach a final value, rather than the zoning-specific 
model. This most often occurred when building value data was missing, or when values for parcel size or 
building footprint were extreme. After careful cleaning, the final dataset was joined back into the ArcGIS 
parcel layer for spatial analysis and the application of the proposed zoning scenarios. 
 For each zoning scenario, the difference between the current FAR and proposed FAR for each 
parcel was calculated. Multiplication of that FAR difference and the size of the parcel yields the 
additional capacity of each parcel. That capacity was then converted into a value in dollars using an 
average building value per square foot for each zoning category (displayed alongside average land 
values in Table 4). An interesting note regarding average building values; buildings within Town Center 
zoning districts had, on average, the lowest value per square foot of all other building types. This may be 
a result of error in the regression models, leading to overestimation of building square footage, but an 
equally likely explanation is that these buildings are often older buildings, and their condition lowers 
their value compared to the newer apartment buildings and homes surrounding the station areas. While 
building values for Town Center properties were low compared to other zoning districts, land value for 
these properties is significantly higher than all other districts, indicating that the central location of 
these parcels in the Downtown provides a significant value. This has implications for the interpretation 
of the analysis performed on Town Center parcels. Because future value added is calculated based on 
the existing value, the low values in the Town Center will carry through to projected future values. It is 
likely that redevelopment of these parcels will, in many cases, preserve existing structures, but it should 
be anticipated that building values in this area may increase more relative to other locations in the study 
area. This concern should be the topic of future study. 
Station 
 Weaver Dairy Road Mixed Use 
Homestead-
Northridge 
Neighborhood 
Commercial 
Estes Drive 
Neighborhood 
Commercial 
Hillsborough Street Residential 
Downtown 
Downtown / Town 
Center 
 TOD Low TOD High 
 Core Perimeter Core Perimeter 
Town Center 3 2.5 4 3 
Downtown 2.0 0.75 2.5 1.5 
Mixed Use 1.5 0.65 2 1.25 
Neighborhood 
Commercial 
1.25 0.65 2 1.25 
Residential 1.25 0.65 1.5 1 
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Table 4. Average Building and Land Values 
 Average 
Building Value 
Per Square Foot 
Average Land 
Value Per 
Square Foot 
R1  $    94.12   $       5.29  
R2  $    95.83   $       8.73  
R3  $    83.44   $    15.93  
R4  $    75.87   $    12.44  
R5  $  111.20   $       5.84  
R6  $  101.17   $    22.52  
OI  $    78.72   $    25.07  
TC  $    66.59   $    94.71  
OTHER  $    54.56   $       9.47  
 
Building values were modified to account for inflation over a 20-year period, and a property 
value premium based on proximity to transit was added. Inflation was modeled at 2%, and the property 
value premium was modeled at an additional 2%. The basis for this value premium is described in more 
detail in the Role of Transit in Economic Development section, and a sensitivity analysis of that value is 
described in more detail below.  
Finally, the future year value was multiplied by the Town of Chapel Hill’s current property tax 
rate of $0.524 per $100 of value to arrive at a projected tax revenue from the additional development 
allowed under each zoning scenario. It should be noted that the value of land was not included in this 
analysis, as the primary focus of this study is to project the value and tax revenue from new 
development. Land values will change along with building values, at least at the rate of inflation, but 
that value and the tax revenue gain from that increase are not modeled here. Results from this analysis 
for each scenario, including a “no change” scenario where current zoning is maintained, are reported in 
the following sections.  
Sensitivity Analysis 
The land development analysis was performed under the assumption that the additional 
capacity that was allowed under these new zoning scenarios would be completely developed. However, 
it is not likely that 100% of the capacity allowed under any zoning scheme, regardless of its density or 
proximity to transit, would be developed. Therefore, a sensitivity analysis of varying “efficiencies” was 
conducted to demonstrate the effect of development at varying levels below the maximum capacity.  
In order to estimate the current level of development in order to arrive at appropriate values for 
this analysis, the ratio of current FAR to the maximum allowed FAR under current zoning was calculated 
and averaged across the study area. This revealed an approximate 81% “efficiency” of development – 
that is, the study area is currently developed to approximately 81% of its maximum capacity. Based on 
this current condition, the sensitivity analysis was performed to study the impact of development at 
90%, 80%, and 70% of capacity to account for an increase or decrease of 10% in either direction of the 
current status. 
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Additionally, in calculating the future value of development for the primary economic 
development analysis, a 2% premium was placed on the value of property in the station areas. A more 
detailed discussion of premiums related to transit proximity is found in the Role of Transit in Land 
Development section above. It is difficult to predict the value that transit will add to nearby property, 
particularly for BRT systems, which are less common in both implementation and research. In order to 
account for this variability, a second sensitivity analysis was conducted to account for a range of 
premium values. For this analysis, future year values were analyzed at the level of a 0% premium, a 5% 
premium, and a 10% premium. 
Each analysis was conducted for the total study area capacity and value, rather than for each 
station area. The results of this analysis create a wide variety of potential outcomes at different 
combinations of capacity levels and property value premiums. These analyses are relatively 
straightforward, as the capacity and value for each scenario are only modified by percentage changes, 
but the ability to compare potential scenarios and understand a range of possibilities is important. 
Results 
Baseline – Current Zoning 
Across the five station areas, a total of 2,358 parcels were analyzed, totaling 1,801 acres. 
Currently, the cumulative floor-area-ratio across the entire study area is 0.20. Parcels were eliminated 
from further analysis if the calculated FAR for the parcel met or exceeded the allowable FAR. Parcels 
found to be vacant (and not categorized as Protected Open Space) or falling below the allowable FAR by 
current zoning were analyzed to determine the difference between existing and allowable FAR. The 
capacity, value, and tax revenue calculated for each station area are shown in Table 4, below. The 
greatest potential for development exists in the half-mile surrounding the Downtown station (53% of 
total capacity), due to the high density of existing zoning. The Weaver Dairy Road station also presents a 
great deal of potential for future development (21% of total capacity), mostly due to the large amount 
of undeveloped and underdeveloped land, which makes up for the relatively low density of the area. 
Under current zoning, an additional 10,380,481 square feet of built space could be developed, 
resulting in a future value of over $1.1 billion, and nearly $5.9 million in additional tax revenue. This is, 
of course, assuming that 100% of the capacity is developed, which is unlikely. The section to follow 
reports on a sensitivity analysis that accounts for lower levels of development below the maximum 
capacity. 
Table 5. Potential Development – Current Zoning 
Station Area 
Additional 
Capacity 
(Square Feet) 
Added Value of 
Development 
Future Value 
(accounting for 2% 
inflation and 2% 
proximity bonus) 
Tax Revenue 
from Added 
Value 
Weaver Dairy Road 2,168,019  $ 145,487,180   $ 220,510,022   $ 1,155,473  
Homestead-Northridge 965,431  $ 88,235,654   $ 133,735,811   $ 700,776  
Estes Drive 1,085,288  $ 74,337,275   $ 112,670,506   $ 590,393  
Hillsborough Street 609,884  $ 58,545,396   $ 88,735,287   $ 464,973  
Downtown 5,551,860  $ 370,517,049   $ 561,580,221   $ 2,942,680  
Total 10,380,481 $ 737,122,554   $ 1,117,231,846  $ 5,854,295  
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Scenario One – Mixed Use Village 
 In Scenario One, capacity at the stations north of Downtown increases dramatically. The Weaver 
Dairy Road, Homestead-Northridge, and Hillsborough Street stations present significant opportunities 
for development in this Scenario. Important to note, however, is the tremendous value of potential 
development at the Estes Drive station compared to stations that have greater capacity. This is primarily 
a result of the Shadowood and Timber Hollow Properties, which are very large lots (both approximately 
17 acres), and currently zoned R-5, which has the highest average building value per square foot. More 
than likely, the true value of the capacity in the Estes Drive station area is somewhat lower, but there is 
certainly great potential for redevelopment of those lots and others under higher density. Capacity in 
the Downton station increased less significantly, primarily because much of the Downtown was already 
zoned for FAR levels higher than the maximum allowed by MU-V Arterial and Collector zoning. Those 
areas with existing FARs higher than that proposed as part of the MU-V zoning districts were maintained 
at their current zoning in this scenario. 
 The implementation of MU-V zoning in this scenario more than triples the potential capacity of 
the station areas, compared to current zoning. Under this scenario, the potential for increased tax 
revenue to the Town is $26,230,201, an increase of more than $20 million over the revenue that would 
be gained if development met the current capacity under today’s zoning. 
Table 6. Potential Development –Scenario One (MUV Zoning) 
Station Area 
Additional 
Capacity 
(Square Feet) 
Added Value of 
Development 
Future Value 
(accounting for 2% 
inflation and 2% 
proximity bonus) 
Tax Revenue from 
Added Value 
Weaver Dairy Road 8,725,079  $ 561,221,836   $ 850,625,049   $ 4,457,275  
Homestead-Northridge 8,069,470  $ 704,544,247   $ 1,067,854,003   $ 5,595,555  
Estes Drive 4,906,962  $ 1,008,340,250   $ 1,528,307,381   $ 8,008,331  
Hillsborough Street 7,360,703  $ 545,989,903   $ 827,538,521   $ 4,336,302  
Downtown 6,939,271 $ 482,585,538  $ 731,438,659  $ 3,832,739  
Total 36,001,485 $ 3,302,681,776  $ 5,005,763,612  $ 26,230,201  
 
Scenario Two – Transit Oriented Development “Low” 
 Scenario Two provides modest increases in capacity in the Homestead-Northridge, Estes Drive, 
and Hillsborough Street stations, and sizeable increases in capacity in both the Weaver Dairy Road and 
Downtown stations. The total capacity of the entire study area increases only eight million square feet, 
considerably less than the nearly 25 million square foot increase that Scenario One provides compared 
to current zoning. Under this lower density TOD model, the potential tax revenue to the Town would be 
$31,636,675, an increase of nearly $5.5 million over Scenario One.   
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Table 7. Potential Development – Scenario Two (TOD Low  Zoning) 
Station Area 
Additional Capacity 
(Square Feet) 
Added Value of 
Development 
Future Value (2% 
inflation plus 2% 
proximity bonus) 
Tax Revenue from 
Added Value 
Weaver Dairy Road 11,558,529  $ 742,543,654   $ 1,125,448,425   $ 5,897,350  
Homestead-Northridge 9,216,313  $ 811,396,985   $ 1,229,807,102   $ 6,444,189  
Estes Drive 5,620,222  $ 1,156,875,109   $ 1,753,436,667   $ 9,188,008  
Hillsborough Street 8,630,058  $ 631,832,085   $ 957,646,626   $ 5,018,068  
Downtown 9,015,129  $ 640,770,722   $ 971,194,617   $ 5,089,060  
Total 44,040,251  $ 3,983,418,555   $ 6,037,533,437   $ 31,636,675  
 
Scenario Three – Transit Oriented Development “High” 
 Scenario Three, the highest density scenario, shows significant increases in capacity across all 
station areas, allowing more than 72 million square feet of additional capacity, which is nearly seven 
times the capacity under current zoning, and more than one-and-a-half times more capacity than 
Scenario Two. This capacity could provide additional tax revenues to the Town of more than $53 million, 
an increase of more than $21 million over Scenario Two. 
Table 8. Potential Development – Scenario Three (TOD High Zoning) 
Station Area 
Additional 
Capacity 
(Square Feet) 
Added Value of 
Development 
Future Value (2% 
inflation plus 2% 
proximity bonus) 
Tax Revenue from 
Added Value 
Weaver Dairy Road 20,020,134  $ 1,285,280,191   $ 1,948,055,928   $ 10,207,813  
Homestead-Northridge 16,743,680  $ 1,485,276,094   $ 2,251,182,987   $ 11,796,199  
Estes Drive 10,075,869  $ 2,078,173,210   $ 3,149,817,191   $ 16,505,042  
Hillsborough Street 12,185,107  $ 881,981,565   $ 1,336,789,774   $ 7,004,778  
Downtown 13,499,368  $ 964,092,211   $ 1,461,242,116   $ 7,656,909  
Total 72,524,157  $ 6,694,803,270   $ 10,147,087,996   $ 53,170,741  
Sensitivity Analysis 
 The detailed results of these sensitivity analyses can be found in Appendix C. A summary of the 
range of possibilities is displayed below, in Tables 9-10. For each scenario, the “high potential” case, 
“moderate potential” case, and “low potential” case results are displayed to offer a sense of the range 
of possibilities. The best case scenario, although potentially unlikely, is development up to 100% of 
capacity, with a 10% value premium due to proximity to transit, while the worst case scenario is 
development up to just 70% of capacity with a 0% value premium. The moderate case presented is 
development at 80% of capacity, with a 2% value premium. 
This summary of a few possibilities shows that across a single scenario, the value and revenue 
from worst case to best case increase by a factor of approximately 1.5. From the middle case to the best 
case, values and tax revenue increase by a factor of approximately 1.3. Focusing on the proposed TOD 
zoning scenarios, the difference between the best and worst case for property tax revenue for the Town 
could be tens of millions of dollars. Even between the middle case and worst case, the Town stands to 
add tax revenues of nearly an additional $3.6 million for TOD Low zoning, or $6 million for TOD High 
zoning, if these relatively small improvements are made from development at 70% to 80% of capacity, 
Hanson – TOD in Chapel Hill: Potential for Development 
19 
 
and a value premium increase of 0% to 2%. The consequences of this and discussion of how to promote 
these more positive outcomes are detailed in the Implications and Conclusions section to follow. 
Table 9. Sensitivity Analysis Results 
 Value of Development - Range of Possibilities 
Scenario High Potential Case Moderate Potential Case Low Potential Case 
Baseline  $ 1,204,857,874   $ 893,785,477   $ 766,727,738  
MU-V  $ 5,398,372,523   $ 4,004,610,890   $ 3,435,327,969  
TOD Low  $ 6,511,065,471   $ 4,830,026,750   $ 4,143,405,300  
TOD High  $ 10,942,938,035   $ 8,117,670,397   $ 6,963,687,840  
 
Table 10. Sensitivity Analysis Results 
 Tax Revenue - Range of Possibilities 
Scenario High Potential Case Moderate Potential Case Low Potential Case 
Baseline  $ 6,313,455   $ 4,683,436   $ 4,017,653  
MU-V  $ 28,287,472   $ 20,984,161   $ 18,001,119  
TOD Low  $ 34,117,983   $ 25,309,340   $ 21,711,444  
TOD High  $ 57,340,995   $ 42,536,593   $ 36,489,724  
Discussion and Limitations 
There are appropriate concerns to be had about the reliability of the data used in this analysis. 
The finished area data acquired by the County is not complete and contains errors, and must be taken 
with some amount of skepticism. Of the 2,152 parcels within the study area with finished area data, 
1,070 had a building footprint (taken from the Town’s impervious surface data) that was greater than 
the finished area. Within a certain margin, this should be impossible, considering that the majority of 
any building’s footprint should equate to the same amount of finished space (with small allowances 
given for porches and similar structures that add impervious surface outside of the home’s finished 
area). Only parcels with finished area data greater than their building footprint were used in the 
regression analysis. 
 An added barrier to performing this sort of parcel analysis are the spatial relationships of parcel 
and building data. Building footprints often cross parcel lines, or large parcels are subdivided into 
individual lots for apartments or condominiums. Using ArcGIS, parcel and building data were joined, and 
parcels containing multi-family housing that had been subdivided were merged. This merging of parcels 
helped to eliminate extreme FAR values and more accurately reflect current development. However, the 
complicated nature of the data allows for some error even after significant data cleaning. Despite the 
concerns about the accuracy of the data used for this analysis, careful cleaning of the data helped to 
maximize the quality of the regression models created. While there is error inherent in the data, in 
particular the imputed data from the output of the regression models, great care was taken to 
accurately clean the data set, and numerous checks for data integrity and reasonableness were 
performed throughout the analysis.  
The result of this work allowed for the creation of regression models, which, on the whole, are 
very good predictors of a building’s finished area (R-squared values for these models ranged from 0.78-
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0.92). Once aggregated to the level of the station areas, and the entire study area, these errors should 
be somewhat normally distributed. The outputs of this analysis should be viewed as a framework for 
understanding the impacts upzoning the station areas of the proposed BRT system. Within a reasonable 
margin of error, development in the corridor could reach the levels proposed by the analyses in this 
report. The comparison between scenarios is equally important as the revenues calculated, as that 
comparison will help to inform the benefits or drawbacks of implementing particular elements of a 
potential TOD zoning plan. 
In addition to the concerns related to data validity and reliability discussed above, there are 
shortcomings of this analysis which should be addressed. The methods used for estimating the value 
and impact of development are fairly simple, only calculating potential development as a percentage of 
the maximum allowable square footage. A more detailed analysis could have considered more factors 
relating to current age, value, and condition of the properties within the study area and identified 
parcels that are more or less likely to redevelop. Further, there are multiple small area plans and 
currently approved developments in the study area which were not incorporated into this analysis. 
While the development of these projects under current zoning is no guarantee that they would not 
redevelop under a new zoning code, there should be some consideration given to approved projects in 
order to account for development that is likely to remain in the area for many years. A greater level of 
detail in considering characteristics of parcels and buildings may have led to the exclusion of certain 
areas due to their high value or recent development, or the prioritization of certain areas for 
redevelopment due to their poor condition or low value. 
The calculation of property value and tax revenue used in this study was simplified by projecting 
it to occur at a single time point in 20 years. A more accurate representation of the value created would 
project development over a range of time, accounting for the generation of revenues over that time. 
Therefore, this analysis has the potential to underestimate total revenues for the Town by ignoring the 
duration of the build-out period for the station areas. Further study of development potential in the 
corridor should model the build-out of station areas beginning with the implementation of the TOD 
zoning code through multiple years of development. Predicting the expected duration of that build-out 
period may require, as described above, a more careful study of station areas on a parcel level. Parcels 
ripe for redevelopment due to low property values may be selected to be modeled as the first to 
redevelop and contribute new revenues, while more recently developed parcels may not turn over until 
much later, and their added revenue may not be received until all other properties in the area have 
redeveloped.  
Implications and Conclusions 
 The development analysis performed as part of this study demonstrates that there is significant 
potential for future development in the North-South Corridor between Franklin Street and Weaver Dairy 
Road. Multiple scenarios demonstrated that even with somewhat conservative estimations, future 
development of TOD districts in the five station areas studied could produce tax revenues for the Town 
of more than $20 million. Moreover, as discussed in the limitations above, these estimates likely 
underestimate tax revenues by failing to account for the development of land over time. Even while 
preserving existing neighborhoods and using a maximum FAR, without accounting for possible density 
bonuses or the application of minimum FARs, this analysis showed that there is a strong economic 
motivation for pursuing both the implementation of the BRT system and the designation of TOD zoning 
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districts around the system’s station areas. The sensitivity analysis conducted, while somewhat 
simplistic, demonstrates that with relatively minor changes in the amount of development and the 
premium created by transit, significant changes in value added and tax revenue are to be had. An 
increase from development of 70% to 80% of total capacity, along with a 2% premium on property 
values, would yield nearly a 17% increase in tax revenues to the Town. 
 There is no clear formula for achieving these levels of development and ensuring a premium on 
property values, but careful planning that ensures the key elements of TOD are promoted and 
implemented carefully can help to assure the kinds of positive outcomes described in this report. While 
this analysis demonstrates economic development potential, it fails to address the more nuanced 
implications of TOD station area planning, in particular the focus on pedestrian and bicycle 
infrastructure and encouraging “transit supportive” uses. Incorporating components of other successful 
projects, such as the minimum FAR requirements and maximum setbacks implemented in the Eugene 
BRT corridor, can build on the lessons learned and successes of other municipalities.  
 A number of planning strategies have been successful at promoting robust TOD in other 
communities, and they should be considered for use in Chapel Hill (Environmental Protection Agency). 
The first of these is to ensure livability for all income levels by promoting affordable housing and 
preserving existing neighborhoods. The scenarios proposed in this study have made an effort to protect 
existing neighborhoods from development by excluding the cores of neighborhoods from upzoning, but 
a more detailed study of neighborhoods in the study area should be conducted to examine which areas 
may support redevelopment and which areas should be preserved. Areas with primarily renter-occupied 
housing are more opportune for redevelopment than areas occupied predominantly by home-owners. 
This study has demonstrated the tremendous potential for creation of additional value in the corridor, 
which presents a threat to existing low-income residents who may be priced out of the district as 
property values rise. Providing incentives for the creation and/or preservation of affordable housing and 
continuing to require affordable units as part of inclusionary zoning policies will be central to 
maintaining the diversity and equality of these TOD districts. 
 The Town should also consider partnerships with organizations such as neighborhood 
associations and community development corporations such as EmPOWERment, Inc., which focuses on 
providing affordable housing, home-owner education and counseling, community building, and 
economic development in the Northside, Pine Knolls, Carr Court, and Lloyd Street communities 
(EmPOWERment, Inc.) These organizations are able to gather community support and advocate for the 
existing residents of communities to ensure their needs are met, in addition to being able to help raise 
funds and support development efforts (EPA).  
 Regulations related to parking are often a contentious issue in the development process, and 
the provision of parking is expensive for developers, ranging from $20,000 to $40,000 per space in 
structured parking (EPA). In order to keep prices low and allow development to occur, many 
municipalities elect to forego traditional methods of setting parking requirements and set reduced 
requirements, or even maximums that would limit parking and further encourage alternative modes of 
transportation (EPA). 
 The Town of Chapel Hill recently enacted its first form-based code in the Ephesus-Fordham 
district, which provides regulations on physical form (such as setbacks and number of floors) and mix of 
uses in the district but does not establish strict zoning codes in the traditional sense, streamlining the 
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development process and creating a unified character for development. The opportunity to create TOD 
districts presents another opportunity for the implementation of form-based code, which may provide a 
more cohesive and appealing human scale and pedestrian environment (EPA). 
 While there are many tools available to assist in the development of a successful TOD zoning 
plan for Chapel Hill, the relative lack of current research specific to BRT and its potential to generate 
value presents a challenge to planners. Without more accurate predictions of the densities BRT can 
support and anticipated increases to property values, implementing TOD may be difficult. However, 
recent examples are beginning to show successful implementation of BRT leading to significant 
investment in land development. Collaboration with experts in both the private and public sector who 
have successfully implemented these recent projects will be an important part of bringing that success 
to Chapel Hill. Further analysis and planning must be done as part of a broader effort to implement TOD 
in order to arrive at guidelines for a zoning district that promote these critical elements of TOD and are 
in keeping with the character and values of the Town of Chapel Hill. 
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Appendix A – Maps 
 
Figure 1. Station Areas 
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Figure 2. Existing Zoning Map 
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Figure 3. Scenario One (MU-V) Proposed Zoning 
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Figure 4. Scenarios Two and Three (TOD) Proposed Zoning 
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Figure 5. FAR Difference under Current Zoning 
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Figure 6. FAR Difference under MU-V Zoning
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Figure 7. FAR Difference under TOD Low Zoning
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Figure 8. FAR Difference under TOD High Zoning 
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Figure 9. FAR Difference under Current Zoning - Downtown Zoom 
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Figure 10. FAR Difference under MUV Zoning - Downtown Zoom
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Figure 11. FAR Difference under TOD Low Zoning - Downtown Zoom
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Figure 12. FAR Difference under TOD High Zoning - Downtown Zoom
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Figure 13. FAR Difference under Current Zoning - Estes Drive and Hillsborough Street Zooms 
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Figure 14. FAR Difference under MUV Zoning - Estes Drive and Hillsborough Street Zooms 
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Figure 15. FAR Difference under TOD Low Zoning – Estes Drive and Hillsborough Street Zooms
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Figure 16. FAR Difference under TOD High Zoning - Estes Drive and Hillsborough Street Zooms 
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Figure 17. FAR Difference under Current Zoning - Weaver Dairy Road and Homestead-Northridge Zooms
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Figure 18. FAR Difference under MUV Zoning - Weaver Dairy Road and Homestead-Northridge Zooms
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Figure 19. FAR Difference under TOD Low Zoning - Weaver Dairy Road and Homestead-Northridge Zooms
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Figure 20. FAR Difference under TOD High Zoning - Weaver Dairy Road and Homestead-Northridge Zooms
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Appendix B – Regression Models 
Stata 13.1 statistical software was used to develop the regression model for predicting built 
square footage, using data available from the Town of Chapel Hill’s Planning and Sustainability 
Department.  Stata output for the selected regression models are displayed below. 
Combined Model 
. regress finarea landval_1000 bldgval_1000 building_footprint footprint2 calc_acres acres2 
max_far max_far2 r1 r2 r3 r456 tc 
 
      Source |       SS       df       MS              Number of obs =    1088 
-------------+------------------------------           F( 13,  1074) =  557.25 
       Model |  4.0153e+09    13   308871487           Prob > F      =  0.0000 
    Residual |   595298875  1074  554282.007           R-squared     =  0.8709 
-------------+------------------------------           Adj R-squared =  0.8693 
       Total |  4.6106e+09  1087  4241608.29           Root MSE      =   744.5 
 
------------------------------------------------------------------------------------ 
           finarea |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 
-------------------+---------------------------------------------------------------- 
      landval_1000 |   .4461127   .2023403     2.20   0.028     .0490856    .8431398 
      bldgval_1000 |   4.409055   .1772211    24.88   0.000     4.061316    4.756794 
building_footprint |   .5530051   .0652043     8.48   0.000     .4250628    .6809474 
        footprint2 |   .0000254   6.95e-06     3.66   0.000     .0000118     .000039 
        calc_acres |   355.9882   142.9652     2.49   0.013     75.46545    636.5109 
            acres2 |  -68.90586   42.66935    -1.61   0.107    -152.6306    14.81888 
           max_far |  -3199.942   3092.092    -1.03   0.301    -9267.168    2867.284 
          max_far2 |   1285.082   2485.038     0.52   0.605    -3590.997    6161.162 
                r1 |  -2120.106     448.01    -4.73   0.000     -2999.18   -1241.032 
                r2 |  -1868.677   406.3025    -4.60   0.000    -2665.914    -1071.44 
                r3 |  -1603.126   257.8353    -6.22   0.000    -2109.044   -1097.208 
              r456 |  -885.0825   159.2008    -5.56   0.000    -1197.462   -572.7027 
                tc |  -402.7943   4581.806    -0.09   0.930    -9393.101    8587.512 
             _cons |   2144.265   658.9509     3.25   0.001     851.2883    3437.243 
------------------------------------------------------------------------------------ 
 
R1 Model 
 
. regress finarea bldgval_1000 building_footprint calc_acres 
 
      Source |       SS       df       MS              Number of obs =     375 
-------------+------------------------------           F(  3,   371) =  461.10 
       Model |   194227540     3  64742513.3           Prob > F      =  0.0000 
    Residual |    52091733   371  140408.984           R-squared     =  0.7885 
-------------+------------------------------           Adj R-squared =  0.7868 
       Total |   246319273   374  658607.681           Root MSE      =  374.71 
 
------------------------------------------------------------------------------------ 
           finarea |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 
-------------------+---------------------------------------------------------------- 
      bldgval_1000 |    2.60393   .1908517    13.64   0.000     2.228643    2.979217 
building_footprint |   .6210236    .045049    13.79   0.000     .5324402     .709607 
        calc_acres |   100.4703   46.30882     2.17   0.031     9.409622     191.531 
             _cons |   543.2855   72.56557     7.49   0.000     400.5941    685.9769 
------------------------------------------------------------------------------------ 
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R2 Model 
 
. regress finarea bldgval_1000 building_footprint footprint2 
 
      Source |       SS       df       MS              Number of obs =     251 
-------------+------------------------------           F(  3,   247) =  405.23 
       Model |   140976332     3  46992110.8           Prob > F      =  0.0000 
    Residual |  28642913.6   247  115963.213           R-squared     =  0.8311 
-------------+------------------------------           Adj R-squared =  0.8291 
       Total |   169619246   250  678476.983           Root MSE      =  340.53 
 
------------------------------------------------------------------------------------ 
           finarea |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 
-------------------+---------------------------------------------------------------- 
      bldgval_1000 |   3.782719   .3193151    11.85   0.000     3.153791    4.411647 
building_footprint |  -.2047794   .1279962    -1.60   0.111    -.4568826    .0473237 
        footprint2 |   .0001994   .0000199    10.03   0.000     .0001602    .0002386 
             _cons |   1103.744   144.0765     7.66   0.000     819.9689    1387.519 
------------------------------------------------------------------------------------ 
 
R3 Model 
. regress finarea bldgval_1000 building_footprint footprint2 calc_acres acres2 
 
      Source |       SS       df       MS              Number of obs =     254 
-------------+------------------------------           F(  5,   248) =  184.24 
       Model |   201767014     5  40353402.8           Prob > F      =  0.0000 
    Residual |  54317259.1   248  219021.206           R-squared     =  0.7879 
-------------+------------------------------           Adj R-squared =  0.7836 
       Total |   256084273   253   1012190.8           Root MSE      =     468 
 
------------------------------------------------------------------------------------ 
           finarea |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 
-------------------+---------------------------------------------------------------- 
      bldgval_1000 |   3.059278   .3440398     8.89   0.000     2.381666    3.736891 
building_footprint |   .1606761    .164432     0.98   0.329    -.1631852    .4845373 
        footprint2 |    .000093   .0000288     3.23   0.001     .0000362    .0001498 
        calc_acres |   1104.659    462.752     2.39   0.018     193.2335    2016.084 
            acres2 |  -803.1958   447.4104    -1.80   0.074    -1684.404    78.01278 
             _cons |   824.3644    139.253     5.92   0.000      550.095    1098.634 
------------------------------------------------------------------------------------ 
 
R456 Combined Model 
. regress finarea bldgval_1000 building_footprint 
 
      Source |       SS       df       MS              Number of obs =     136 
-------------+------------------------------           F(  2,   133) =  816.05 
       Model |  1.9432e+09     2   971587357           Prob > F      =  0.0000 
    Residual |   158350423   133  1190604.69           R-squared     =  0.9246 
-------------+------------------------------           Adj R-squared =  0.9235 
       Total |  2.1015e+09   135  15566852.9           Root MSE      =  1091.1 
 
------------------------------------------------------------------------------------ 
           finarea |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 
-------------------+---------------------------------------------------------------- 
      bldgval_1000 |   5.408862   .4053934    13.34   0.000      4.60701    6.210714 
building_footprint |   .8095868   .0855419     9.46   0.000     .6403883    .9787853 
             _cons |  -110.8183   161.5268    -0.69   0.494    -430.3121    208.6755 
------------------------------------------------------------------------------------ 
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TC Model 
. regress finarea bldgval_1000 building_footprint footprint2 calc_acres acres2 
 
      Source |       SS       df       MS              Number of obs =      43 
-------------+------------------------------           F(  5,    37) =   29.13 
       Model |   386286845     5    77257369           Prob > F      =  0.0000 
    Residual |  98136312.3    37  2652332.76           R-squared     =  0.7974 
-------------+------------------------------           Adj R-squared =  0.7700 
       Total |   484423157    42  11533884.7           Root MSE      =  1628.6 
 
------------------------------------------------------------------------------------ 
           finarea |      Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval] 
-------------------+---------------------------------------------------------------- 
      bldgval_1000 |   5.276205   1.395432     3.78   0.001     2.448791    8.103619 
building_footprint |   1.729158   .4823953     3.58   0.001     .7517322    2.706584 
        footprint2 |  -.0001059   .0000468    -2.26   0.030    -.0002008    -.000011 
        calc_acres |   12747.59   8960.201     1.42   0.163    -5407.505    30902.68 
            acres2 |  -33851.09   17370.76    -1.95   0.059    -69047.59    1345.402 
             _cons |  -1998.365   810.9866    -2.46   0.019     -3641.58   -355.1499 
------------------------------------------------------------------------------------ 
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Appendix C – Sensitivity Analysis Results 
 
 Additional Capacity (Square Feet) 
Scenario 100% Capacity 90% Capacity 80% Capacity 70% Capacity 
Baseline 10,380,481  9,342,433  8,304,385  7,266,337  
MU-V 36,001,485  32,401,337  28,801,188  25,201,040  
TOD Low 44,040,251  39,636,226  35,232,201  30,828,176  
TOD High 72,524,157  65,271,742  58,019,326  50,766,910  
 
 Value of Development - Base Year 
Scenario 100% Capacity 90% Capacity 80% Capacity 70% Capacity 
Baseline  $ 737,122,554   $ 663,410,299   $ 589,698,043   $ 515,985,788  
MU-V  $ 3,302,681,776   $ 2,972,413,598   $ 2,642,145,421   $ 2,311,877,243  
TOD Low  $ 3,983,418,555   $ 3,585,076,699   $ 3,186,734,844   $ 2,788,392,988  
TOD High  $ 6,694,803,270   $ 6,025,322,943   $ 5,355,842,616   $ 4,686,362,289  
 
 Value of Development – Future Year, 0% Premium Bonus 
Scenario 100% Capacity 90% Capacity 80% Capacity 70% Capacity 
Baseline  $ 1,095,325,340   $ 985,792,806   $ 876,260,272   $ 766,727,738  
MU-V  $ 4,907,611,384   $ 4,416,850,246   $ 3,926,089,108   $ 3,435,327,969  
TOD Low  $ 5,919,150,428   $ 5,327,235,386   $ 4,735,320,343   $ 4,143,405,300  
TOD High  $ 9,948,125,486   $ 8,953,312,937   $ 7,958,500,389   $ 6,963,687,840  
 
 Value of Development – Future Year, 2% Premium Bonus 
Scenario 100% Capacity 90% Capacity 80% Capacity 70% Capacity 
Baseline  $ 1,117,231,846  $ 1,005,508,662   $ 893,785,477   $ 782,062,292  
MU-V  $ 5,005,763,612  $ 4,505,187,251   $ 4,004,610,890   $ 3,504,034,528  
TOD Low  $ 6,037,533,437  $ 5,433,780,093   $ 4,830,026,750   $ 4,226,273,406  
TOD High  $ 10,147,087,996  $ 9,132,379,196   $ 8,117,670,397   $ 7,102,961,597  
 
 Value of Development – Future Year, 5% Premium Bonus 
Scenario 100% Capacity 90% Capacity 80% Capacity 70% Capacity 
Baseline  $ 1,150,091,607   $ 1,035,082,446   $ 920,073,285   $ 805,064,125  
MU-V  $ 5,152,991,954   $ 4,637,692,758   $ 4,122,393,563   $ 3,607,094,368  
TOD Low  $ 6,215,107,950   $ 5,593,597,155   $ 4,972,086,360   $ 4,350,575,565  
TOD High $ 10,445,531,760   $ 9,400,978,584   $ 8,356,425,408   $ 7,311,872,232  
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 Value of Development – Future Year, 10% Premium Bonus 
Scenario 100% Capacity 90% Capacity 80% Capacity 70% Capacity 
Baseline  $ 1,204,857,874   $ 1,084,372,086   $ 963,886,299   $ 843,400,511  
MU-V  $ 5,398,372,523   $ 4,858,535,271   $ 4,318,698,018   $ 3,778,860,766  
TOD Low  $ 6,511,065,471   $ 5,859,958,924   $ 5,208,852,377   $ 4,557,745,830  
TOD High  $ 10,942,938,035   $ 9,848,644,231   $ 8,754,350,428   $ 7,660,056,624  
 
 Tax Revenue - Base Year 
Scenario 100% Capacity 90% Capacity 80% Capacity 70% Capacity 
Baseline  $ 3,862,522   $ 3,476,270   $ 3,090,018   $ 2,703,766  
MU-V  $ 17,306,053   $ 15,575,447   $ 13,844,842   $ 12,114,237  
TOD Low  $ 20,873,113   $ 18,785,802   $ 16,698,491   $ 14,611,179  
TOD High  $ 35,080,769   $ 31,572,692   $ 28,064,615   $ 24,556,538  
 
 Tax Revenue - Future Year, 0% Premium Bonus 
Scenario 100% Capacity 90% Capacity 80% Capacity 70% Capacity 
Baseline  $ 5,739,505   $ 5,165,554   $ 4,591,604   $ 4,017,653  
MU-V  $ 25,715,884   $ 23,144,295   $ 20,572,707   $ 18,001,119  
TOD Low  $ 31,016,348   $ 27,914,713   $ 24,813,079   $ 21,711,444  
TOD High  $ 52,128,178   $ 46,915,360   $ 41,702,542   $ 36,489,724  
 
 Tax Revenue - Future Year, 2% Premium Bonus 
Scenario 100% Capacity 90% Capacity 80% Capacity 70% Capacity 
Baseline  $ 5,854,295   $ 5,268,865   $ 4,683,436   $ 4,098,006  
MU-V  $ 26,230,201   $ 23,607,181   $ 20,984,161   $ 18,361,141  
TOD Low  $ 31,636,675   $ 28,473,008   $ 25,309,340   $ 22,145,673  
TOD High  $ 53,170,741   $ 47,853,667   $ 42,536,593   $ 37,219,519  
 
 Tax Revenue - Future Year, 5% Premium Bonus 
Scenario 100% Capacity 90% Capacity 80% Capacity 70% Capacity 
Baseline  $ 6,026,480   $ 5,423,832   $ 4,821,184   $ 4,218,536  
MU-V  $ 27,001,678   $ 24,301,510   $ 21,601,342   $ 18,901,174  
TOD Low  $ 32,567,166   $ 29,310,449   $ 26,053,733   $ 22,797,016  
TOD High  $ 54,734,586   $ 49,261,128   $ 43,787,669   $ 38,314,210  
 
 Tax Revenue - Future Year, 10% Premium Bonus 
Scenario 100% Capacity 90% Capacity 80% Capacity 70% Capacity 
Baseline  $ 6,313,455   $ 5,682,110   $ 5,050,764   $ 4,419,419  
MU-V  $ 28,287,472   $ 25,458,725   $ 22,629,978   $ 19,801,230  
TOD Low  $ 34,117,983   $ 30,706,185   $ 27,294,386   $ 23,882,588  
TOD High  $ 57,340,995   $ 51,606,896   $ 45,872,796   $ 40,138,697  
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